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EiMARKS 

The Examiner has rejected Claims 1-2, 4-5, and 7-31 under 35 U S C. 101 as 
being directed to non-statutorv- subject matter for failing to produce a tangible result. 
SpecificaHy, the Exaniiner has argued that the "■claims all appear to include abstract ideas 
sucti as generating a solution to a partial differential equation." 

Applicant respectfiiUy disagrees and asserts that "generating a solution" (see the 
same or similar, but not necessarily identical language in independent Claims 1, 10, 11, 
26-28 and 30-emphasis added), as appiicant claims, clearly discloses generating a 
tangible result, namely a ^'solution to the partial differential equation,"' as claimed. 
Similarly, applicant respectfully asserts that "computing a solution " (see the same or 
similar, but not necessarily identical language in independent Claims 29 and 3 1 -emphasis 
added), as applicant claims, also discloses computing a tangible result, namely a 
"solution to tlte partial differential equation," as claimed. 

In addition, applicant's claimed "generating output utilizing the hardware 
graphics pipeline" (see independent Claims J , 10, II, 28, and 29), provides for the 
generation of a tangible result Furthermore, applicmit respectfully asserts that 
"samplHng] a texture map to generate a modified local area of textures" (see independent 
claims-emphasis added), as claimed, also clearly produces a tangible result. 

With respect to Claims 1 -2, 4-5, and 7-3 1 , the Examiner has reiected the same 
under 35 IJ.S.C:. 103(a) as being unpatentable over Rumpf ("lising (jtaphics Cards for 
Quantized FEM Computations"), First, the Examiner has argued that "the art of Rumpf 
teaches using a graphics haidware pipeline to solve partial differential equations" and that 
therefore "implementing any known method of solving a partial differential equation 
using a hardware graphics pipeline would have been obvious." 



.4pplicaTit respeciHilly disagrees, and asserts that Rumpf merely teaches "a 
graphics hardware solver for tlie linear heat equation" (Section 6, first column, paragraph 
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1) with "a defined linear system of equations. . . [tliat] have [been] shown to be able to 
fbej soive[tiJ in graphics hardware'" (Section 6, second column, paragraph 4). 
Fuithtitmoit; Rumpf leachus ih;U lo .iprfOK.rui:^. jl! i.'^s .4s noniine.ii 

functions b> imt-ai m the iinpicmcntuion of uhe aru^sotsopfc ditTusion' whwh ' it-ads to .in 
detenoifUion m inuiue quabt\ in the foMoxMng timesteps," and tiiat ''the resmLteJ 
precision of bits per color component leads to unsatisfifing t^sults for the linear heat 
eguatiol! because smooth transitions in temperature produce very small values in the 
convolution, with very high relative errors " (Section 8, second column, paragraph 3 -• 
emphasis added). 

Clearly, the disclosure of ha\ ing to .i;U;-|;>.r.oxi.0.5H.ie.a 
linear functions which !ead to a deterioration in imaut; quaiity. in addition to a resiricted 
precision of bits per color component which lead to uasatisfyirtg results and ver y high 
relative errors for the lineai' heat equation, as in Rumpf, simply fails support the 
Examiner's argument that it would be obvious to sinplement ' any known method of 
solving a partial differential equation using a hardware grapliics pipeline," Applicant thus 
fonnally requests a specific shovvi ng of the subject matter in ALL of the claims in any 
future action, Note excerpt from MP.EP belo\v. 

'If the applicant traverses such an [Official Notice] assertion the examiner should 
cite a reference in support of his or her position." See MPEP 2144.03. 

Second, the Examiner has argued that "since a graphics pipeline performs 
numeric calculation, it is inherent ni the device that it can be used to solve a partial 
ditTerential equation." Applicant respectfuliy disagrees and again asserts that Rumpf s 
disclosure of "a deterioration in image quality," in addition to "unsatisfying results and 
very high relative errors," trails to support the Examiner's inherency argument. Thus, in 
view of the arguments made hereinabove, any such inherency argument has been 
adequately rebutted, and a notice of allowance or a specific prior art showi [ig of such 
claim features, in combination with the remaining claim elements is respectfully 
requested. (See MPEP 21 12) 
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Furthei; in response, applicant asserts that the fact that a certain resuit or 
Jiai ictciistit. ni i\ » 0 t p ^ ^ i *k pnor .ut is not suliicKsit to csi ibiish the 
uibtitiics ot dm Rsult O! cbancui •> i<. /n n Rijt/uhf f 'H ni h^i l"^ U 28 I Si\>2d 
l<>•^^ i^'^-'fFed ( tt Inn (klnJi 066 1 2d S7^ ssi ^2 2i:iSPQ .2> 

(C (. P \ 1 98 1 ) I o ei!.tablish mherenc\ the extnnsic e\ idence must make clear that llie 
missing descnptive matter is necessanly present m the thing descnbed in tlie reterence. 
and that it would be so recognized by persons of ordinary skill. Inherency, however, tmiy 
not be established by probabilities or possibilities. The mere fact that a certain thing may 
result from a given set of circumstances i.s not sufficient/" fn re Robertson, 169 F.3d 
743, 745^ 49 USPQ2d 1949, 1950-5 1 (Fed. Cir. 1999). 

Still yet, the Examiner has rejected Claims 1-2, 10-18, 22-23, and 27 under 35 
U.S.C, 103(a) as being unpatentable over Press et ai, ("Numerical Recipes in Fortmn 
77"), in view of Rumpf et al. ("Using Graphics Cards for Quantized FEM 
Computations") In addition, the Examiner has refected Claims 19-2 1 under 35 U.S,C. 
103(a) as being unpatentable over Press, in view of Runipf, and in further view of Roy- 
Chowdhury ("Algorithm-Based Error-Detection Schemes for Iterative Solution of Partial 
Differenlial Equations"). Furthermore, the Examiner has rejected Claims 26, 28, and 30- 
3 1 under 35 U.S.C. 103(a) as being unpatentable over Press et al, ("Numerical Recipes in 
C"), hereinafter Press2, in view of Rumpf, Moreover, the Examiner has rejected Claim 
29 under 35 U.S.C 103(a) as being unpatentable over Press2, in view of Roy- 
Chowdhury, and in further view of Rumpf 

Applicant respectfully disagrees with such rejections, especially in view of the 
amendments made hereinabove to the independent claims. Specifically, applicant has 
amended at least some of the independent claims to at least substantially include the 
subject matter of former dependent Claims 16, 19, and 21, such that each of the 
independent claims now at least substantially recites the subject of such dependent 
claims. 
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To establish a. prima facie case of obviousness, tliree basic criteria must be met. 
First, there must be some suggestion or motivation, either iii the references themselves or 
in the knowledge generally available to one of ordinary skill in the art. to modify the 
reference or to combine reference teacliings. Second, there must be a reasonable 
expectation of success. Finally, tiie prior art reference (or references when combined) 
must teach or suggest all the claim limitations. The teaching or suggestion to make the 
claimed combination and the reasonable expectation of success must botli be found in the 
prior art and not based on applicant's disclosure, in re Faeck,947 F.2d 488, 20 USPQ2d 
143S(Fed.ar.l991). 

With respect to the first element of the prima facie case of obviousness, the 
Examiner has stated that ''the motivation to use the art of Rumpf with the art of Press 
would have been the benefits recited in Rumpf that the presented strategy opens a wide 
ar ea of numerical applications for hardware acceleration ^[tSiSBSi^tAMS^BSLMM. 
mrnfiraph X and turns a graphics card into an uUrafast vector coprocessor ( first pase^ 
Abxtmi't first jHiraumpkY which would have been recognized by the ordinary artisan as 
benefits that aJlow fister processing." Applicant respectfully disagrees with this 
proposition, especiaUy in view of the vast evidence to the contrary. 

For example, Press relates to implementing mathematics in software, while 
Rumpf relates to using graphics cards for quantized V¥M computations . To simply glean 
features from a system for performing quantized FEM computations using graphics cards, 
such as that of Rimipf; and combine the same with the non~atiahg<nis art of software:: 
i mplemented mathematics, such as that of Press, would simply be improper. Graphics 
cards provide broad access to graphics inemory and parallel processing of ima ge 
operands (see the Abstract of Rumpf), while software-impiemented mathematics merely 
relates to using software to carry out mathematical operations. "In order to rely on a 
reference as a basis for rejection of an applicant's invention, the reference must either be 
in the field of applicant's endeavor or, if not, then be reasonably pertinent to the particular 
problem with which the iTJvetJtor was concerned." In re Oetiker, 977 F.2d 144.3, 1 446, 24 
USPQ2d 1443, 1445 (Fed. Cir. 1992). See also In re Deminski, 796 F.2d 436, 230 USPQ 
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3D (Fed. Cir. 1986); In re Clay, 966 F.2d 656, 659, 23 USPQ2d 1058, 1060-61 (Fed. 
Cir, 1992). In view of the vastly different types of problems software-implemented 

gMtlieAllgljcs addresses as opposed to graphics cards, tlie Examiner's proposed 

combination is clearly inappropriate. 

In addition, applicant respectfully asserts that tiie software mathematics of the 
Press and Press2 references are implemented using "Fortran 77" and "C" (see respective 
Titles), but are not disclosed to be directly on a graphics card. For example. Page 860 of 
Pfes^ disclo'^cs implemcnUng "a routine for SOR with Chcb>she\ acceiciation'" in 

i oiTian j urtliei Rump* d so'osk.^ ■'\'5\.ngto c^rpsoM.natt: a!l stnohed nonlinear 
functions b\ lincai tn tht nnplcnientation ot ihc an.sotiopic (.hffuMon which icaJs to an 
detenoiaiion m image quaiuy tn the following linK-stcps and that the lO-^tnued 
precision of bits per color component leads to unsatisfying results for the linear heat 
equation . . . with very high relative errors " (Section 8, second column, paragraph 3 - 
emphasis added). Again, applicant respectfully asseits that the Examiner's proposed 
combination is clearly inappropriate in view of the vastly different types of problems 
addressed by softvvare-i mplemented matliematics as opposed to those addressed by 
graphics card-implemented quantized FEM computations . 

Furthermore, Rumpf discloses that **many numerical algorithms still disreg ard 
hardware issues and little humps in the graphics hardware still obstruct th^^ 
general fast numerical coniputattoas" (Section 1, Goals, paragraph 4 ~ emphasis 
added). Applicant asserts that Rumpf s disclosure that many algorithms disregard 
hardware issues and that graphics hardware obstructs passage to general fast numerical 
computations clearly leaches away from the software-implemented general mathematics 
of the Press inferences. In re Hedges, 783 FJd 1038, 22S (JSPQ m (Fed Or, 1986). 

Applicant respectfully asserts that at least the first element of the prima facie case 
of obviousness has not been met, since it would be imobvimm to combine the references, 
as noted above. 
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Nevertheless, despite such paramount deficiencies and in the spirit of expediting 
the prosecution of the present application, appjicant has at l east substantially incorporated 
the subject matter of fofiner Claims 16, 19, and 21 into at least some of the intdepentdentt 

claims. 

With respect to the subject matter of fonner Claim 16 (now at least substaittially 
incorporated into at least some of the independent claims), the Examiner has relied on 
Page 855 from the Press reference to make a prior an showing of applicant's claimed 
technique "wherein the processing further includes determimng whether the solution has 
converged'' (see this or similar, but not necessarily identical language in at least ssome of 
the independent claims). 

Applicant respectfully disagrees and asserts that the excerpt from Press relied 
upon by the Examiner merely discloses that "the algorithm consists of using the average 
of M at its four nearest-neighbor points on the grid" and that "[tjhis procedure is then 
iterated until convergence." However, averaging it at it's four nearest-neighbor points 
until convergence, as in Press, simply foils to suggest a technique ''wherein the 
processing further includes determining whether the solution has converged " (emphasis 
added), as claimed by applicant. Clearly, repeating the averaging until convergence, as in 
Press, simply fails to even suggest that " processing further includes determining whether 
the solution has converg ed" (emphasis added), where the processing "utiliz[esj the 
hardware graphics pipeline," in the context as claimed by applicant (see the same or 
similar, but not necessarily identical language in the independent claims, for contexl) 

Further, with respect to the subject matter of former Claim 19 (now at least 
substantially incorporated into at least some of the independent claims), the Examiner has 
relied on Page 400 from the Roy-Chowdhury reference to make a prior art showing of 
applicant's claimed technique "wherein the determining whether the solution has 
converged includes calculating errors" (see this or similar, but not necessarily identical 
language in at least some of the independent claims). 
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Apphcant respectfully asserts that the excerpt from lloy-( howdhury lehed upon 
by the Examiner merely discloses that ''lt|he expressions for updating errSR arid errSB 

Rox-Chowdiuii^v dfsciiiscs liiat wlioiosoic' o Ov..*kK ;o. tnJi\idUviH1cmt*nth {.>f Lift|fj| 
auso in oui enot expfessums \ve d,v^p i lo r Ikmesei, the nieie diSLlosuie oi updaung 
errSR_ and eixSB^ in each iteration, and dropping error bounds for individual elements 
when they arise in the error expressions, as in Roy-Chowdhury, simply fails to suggest a 
technique "wherein the detennining whether the soiution has converged includes 
cakailatiagjn;oi^'' (erophasis added), as claimed by applicajit. 

Additionally, with respect to the subject matter of Claim 2 1 (now at least 
substaiitiaily incojporated into at least some of the independent claims), the Examiner has 
relied on Page 400 troni the Roy-Chowdhuty reference to make a prior art showing of 
applicant's claimed technique "wherein the detennining whether the solution has 
converged furtlter includes concluding that the solution has converged if the error is less 
than a predeteimined amount " Applicant respectfully points out that, as currently 
amended, at least some of the independent claims now ciaim a technique "wherein the 
determining whether the solution has converged further includes concluding that the 
solution has converged based on tiie calculation of tiie errors" (see this or similar, but not 
necessarily identical lanj^iage in at least some of the independent claims). 

Applicant respectftilly asserts that the excerpt relied on by the Examiner fails to 
meet applicant's d&im language, as atnended. For example, the excerpt from Roy- 
€howdhur>' relied upon by the Examiner merely discloses that "[tjhe expressions for 
updating errSR and errSB in each iteration... may be derived by summing over all red 
and black points." Furtber, Roy-Chowdhury discloses that "wherever error bounds for 
individual elements of u[ijO] arise in our error expressions, we drop them." However, 
the mere disclosure of updating errSR and errSB_ in each iteration, and dro pp in g error 
bounds for individual elements when they arise in the error expressions, as in Roy- 
Chowdhury, sirapiy fails to suggest a technique "wherein the determining whether thg 
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^Msnimom:^M^ further includes ooMu4ins,te„MieMMliM has converged basM 
on the catculatioK of said enors " (emphasis added), as claimed by applicaiit. 

Furtheimoic applKM.-s: roie> i \it R>> ^ -C h>n> c un Jisc!ost\s that | t|ti thjs pdpt-E, 
we do\ dop !o\\ -o\ ci bcaJ enot -delecting \er->ions ofiteiatnt algonthmB iui soK ing Ihe 
regiilat, spare hneai systems which arise from discietjzatjons of \arious partial 
differential equations (PDEs)" (Page 394, second column ~ emphasis added). Clearly, 
disclosing error-detecting versions of iterative algorithms, as in Row-Ciiowdhut^, simply 
tails to even suggest "coijciudingJigLI^^ has converged basedj^ntiiec^kd 
M said errors' ' (emphasis added), in the manner as claimed by applicant. 

Stiii yet, with respect to independeat Claims 28 and 29, applicant respectfoUy 
asserts that such claims are deemed novel in view of the prior art excerpts relied on by 
the Examiner for at least substantialiy the same reasons argued above. For example. 
Claim 28 recites "determining whether the solution has converged," as claimed, which is 
clearly not met by the prior art reference excerpts relied on by the Examiner, as noted 
above. In addition. Claim 29 recites "determining vvliether the solution has converged 
by: calculating errors, summing the eixors, and concluding that the solution has 
converged if the sum of errors is less tlian a predetermined mncHjnt," as claimed, which is 
also cleariy not met by the prior art reference excerpts relied on by the Examiner, for 
substantially the same reasons as noted above. 

To this end, applicant respecttlilly asserts that at least the first and third elements 
of the prima facie case of obviousness have not been met, since it would be imuhviom to 
combine the references, as noted above, and the prior art reference excerpts, as relied 
upon by the Examiner, fail to teach or suggest all of the claim limitations, as noted above. 
Thus, a notice of allowance or a proper prior art showing of all of applicant's claim 
limitations, in combination with tlie remaining claim elements, is respectfully requested. 

.Applicant further notes that the prior art is also deficient with respect to the 
dependent claims. For example, with respect to Claim 18, tlie Examiner has relied on 



- 19- 



Fage 855 from the Press reference to make a prior art showing of applicant's claimed 
technique "wherein it is determined whether the solution has converged at^er a 
predetermined number of inuitiple iterations of the relaxation operation." 

Applicant respectfully asserts that the excerpt from Press relied upon by the 
Examiner merely discloses that "tlie algorithm consists of using the average ofu at its 
four nearest-neighbor points on the grid" and that "[tjhis procedure is then iterated until 
convergence." Further, Press discloses tiiat "[t]his metiiod is in fact a classical method. . . 
called Jacobi 's method.'" However, averaging u at it's four nearest-neighbor points until 
convergence, as in Press, simply fails to suggest a technique "'wherein it is detennined 
whether the solution has converged after a predetermined number of nuiitiple iterations 
of the relaxation operation" (emphasis added), as claimed by applicant. Clearly, the mere 
disclosure of iterating until convergence, as in Press, simply fails to even suggest "a 
predetennined number of multiple iterations" (emphasis added), in the manner as claimed 
by applicant. 

FurtheL with respect to ("laim 22, the Examiner has reiied on Images 862-868 in 
Press to make a prior art showing of applicant's claimed technique 'wherein if it is 
determined that the solution has converged, repeating the processing using rni altered 
parameter value," Specifically, the Examiner has argued that "it would have been 
obvious [that] altering a grid size is altering a parameter." 

Applicant respectfully disagrees. Press explicitly discloses the "muUigrid as an 
iterative scheme, where one starts with some initial guess on the finest grid and carries 
out enough cycles . . .to achieve convergence, " and that the "simplest way to use 
multigrid. . . [is] to apply enough cycles until some appropriate convergence criterion is 
mef (see Page 868-Full Multigrid Algorithm-emphasis added). In fact, applicant notes 
that :i*ress even teaches that "[o]ne iteration of a multigrid method, from finest grid to 
coarser grids and back to finest grid again, is called a cycle'' (see Page 865). 
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Thus, Press c!ear!> discloses caffving out niuhiple c>c1es. where each c> cle 
utilizes a plural iCy of different srid sizes, in order to achieve convergence, which simply 
dcies ncu sitppuitthel vammut sati|Ui7R-\ 'i.^ > been obxtuus [that j 

aitenng a gnd sizc is altering a parameter, ~ especial. \ in vr*\s ol vipplfcaiii & ciauiKxi 
technique, namely "wheiein if it is detennined that rhe soluitoti has con\t'rgf(l 
repeating the processing using an altered parameter value" (emphasis added), as claimed. 
Again, applicant formally requests a specific showing of the subject matter in ALL of the 
claims in any future action. See MPEP 2144.03. 

Agai n, since at least the first and t hi rd elenients of the prima facie case of 
obviousness have not been met, as noted above, a notice of allowance or specific prior art 
showing of each of the foregoing claim elements, in combination with the remaining 
claimed features, is respectfully requested. 

To this end, all of the independent claims are deemed allowable. Moreover, the 
remaining dependent claims are further deemed allowable, in view of their dependence 
on such independent claims. 

In the event a telephone conversation would expedite the prosecution of this 
application, tlie Examiner may reach the undersigned at (408) 505-5 100, The 
Commissioner is authorized to charge ai^y additional fees or credit any overpayment to 
Deposit Account No. 50-1351 (Order No. NVIDP074). 

Respectfully submitted, 
Zilka-Kotab, PC. 

/KEVINZILKA/ 

Kevin J, Ziika 

P.O. Box 72 1 1 20 Registmlion No. 41,429 

San Jose, CA 95172-1120 

408-505-5100 



